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Outline 

• What is a stroke? 
• How do we diagnose it? 
• What leads us to miss it sometimes? 
• How can we do better? 
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Presentation Notes
The audience will include EMS, nurses, Nurse Practitioners, ER physicians, Neurologist.
The vision will be to address reason and possible solutions for missing diagnosis in the field, clinics, ER POV arrivals to the hospital, patients who arrive by EMS where symptoms may be missed (such as posterior stroke signs, C/O chest pain – ignoring other symptoms).  Reasons could be chemical (ETOH/Drug), psych, patients with multiple repeat complaints, posterior stroke symptoms, language barriers. 




Defining Stroke 

• Sudden brain damage 
• Lack of blood flow to the brain caused by a 

clot or rupture of a blood vessel 
    Ischemic = Clot 

  (makes up approximately  
   87% of all strokes) 

   Hemorrhagic = Bleed 
- Bleeding around brain 
- Bleeding into brain 



Undoing An Ischemic Stroke 

Embolic Thrombotic 

If given early, TPA or 
EVT can 
dissolve/remove the 
clot, restoring blood 
flow so the 
downstream part of 
the brain doesn’t 
have to die 



Diagnosis Is By History and Exam 

Sudden onset, Localization of symptoms/signs 
to a vascular distribution 

 

Left MCA: 
Aphasia 
Left gaze preference 
Right lower face droop 
Right paralysis 
Right numbness 

Right MCA: 
Severe left neglect 
Right gaze preference 
Left lower face droop 
Left paralysis 
Left numbness 

Brainstem: 
Ataxia/nausea/vomiting 
Whole side of face droop 
Abnormal eye position 
Crossed motor signs 
Crossed sensory modalities 
Dysarthria/dysphagia 



Stroke Mimics 
• Truly acute onset 

– Seizure (primary/secondary) 
– Complicated Migraine 

 
• Others 

– Stroke recrudescence  
– Hypoglycemia 
– Hypertensive emergency 
– Hyperglycemia 
– Meningitis / Encephalitis 
– Conversion disorder 
– Bell’s Palsy 
– Transient global amnesia 
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Very few nonvascular neurological diseases will cause the sudden onset of focal brain dysfunction-which is the hallmark of stroke. 

Hypoglycemia can cause focal neurological signs, such and aphasia (word finding difficulty and/or difficulty in comprehension) or hemiparesis, with or without an altered mental status.  This should always be considered and a blood glucose check should be done.  This is an important consideration in any diabetic patient.

Seizures may mimic or complicate stroke.  If the seizure is unwittnessed, the patient may be found with only postictal neurological signs (Todd’s paralysis), with may be difficult to differentiate from a stroke.  Signs  such as paresis or aphasia can persist for several hours after a seizure, but many patients will also have some clouding of consciousness.  Lacerations of the tongue or inside the cheek, signs of urinary or fecal incontinence, or evidence of trauma all suggest a seizure rather than a struck.  Seizures do not frequently occur following thombotic stroke (1%) but may be observed in approximately 5-10% of patients with embolic stroke and approximately 15% of patients with SAH.	Abnormal posturing at the onset of stroke can be misidentified as seizure activity.

The good news is that patients with a differential diagnosis are infrequently treated with tPA, and hemorrhagic complication have not been reported in this population. (Scott PA, Ann Emerg Med. 2003:42:61-618)



CT SCAN – Rule Out Blood 



CT Scan – Early Ischemic Changes 
ASPECTS 10-3 (I, M1, M4) = 7 



NIH Stroke Scale   asa.trainingcampus.net 

1. Level of consciousness 
 0   alert 
 1   drowsy 
 2   stuporous 
 3   coma 
 
2. LOC questions (month, age) 
 0   both correct 
 1   one correct 
 2   incorrect 
 
3. LOC commands (close eyes, 

make a fist) 
 0   both correct 
 1   one correct 
 2   incorrect  
 
4. Best gaze 
 0   normal 
 1   partial gaze palsy 
 2   forced deviation 
 

5. Visual fields 
 0   no visual loss 
 1   partial hemi 
 2   complete hemi 
 3   bilateral hemi 
 
6. Facial palsy 
  0   normal 
 1   minor 
 2   partial 
 3   complete 
 
7-10.  Motor (L/R arm + leg) 
 0   no drift 
 1   drift 
 2   can't resist gravity 
 3   no effort against gravity 
 4   no movement 
 9   amputation/joint fusion 
 
11.  Limb ataxia (FNF, HKS) 
 0   absent 
  1  present in one limb 
       2  present in 2 limbs 

12.  Sensation (pin) 
 0   normal 
 1   partial loss 
 2   severe loss 
 
13.  Best language 
 0   no aphasia 
 1   mild-mod aphasia 
 2   severe aphasia 
 3   mute  
 
14.  Dysarthria 
 0   none   
 1   mild-mod 
 2   near to unintelligible 
        or worse 
 9   intubated/barrier 
 
15.  Extinction and inattention 
 0   no neglect 
 1   partial neglect 
 2   complete neglect 
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Our common language
Higher number is worse
We tend to not tx <5
I’d like to take some time to go through this, so that you have an idea of what kinds of symptoms strokes most commonly present with?
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Public Awareness of Stroke Diagnosis 

GCNKSS and Massachusetts DPH Courtesy of Jeyaraj Pandian 

Abnormal sign = ~70% chance of stroke 



Call 9-1-1 in US 

• Faster time to treatments than driving to 
emergency department 

 
 

 
 

Morris, Stroke, 2000 

AHA Class I, Level B Recommendation 



EMS vs Dispatcher Dx of Stroke 

Jia, 2017 



Public Stroke Awareness in US 
Open ended question of 
stroke warning signs. 
 
The sudden onset of  
(1) numbness or 

weakness of the face, 
arm, or leg;  

(2) confusion or trouble 
speaking or 
understanding 
speech;  

(3) trouble seeing in one 
or both eyes;  

(4) trouble walking, 
dizziness, or loss of 
balance or 
coordination; and  

(5) severe headache with 
no known cause.  

Kleindorfer, 2009 



EMS Diagnosis of Stroke 

• Good diagnostic accuracy 
– Dx of abnormality in any 1 of the 3 stroke scale items had a 

sensitivity of 66% and specificity of 87% in identifying a 
stroke patient. Sensitivity was 88% for identification of 
patients with anterior circulation strokes. (Kothari, 1999) 

– Dx correct in 144 of 183 (79%) stroke patients who initially 
presented to them. (Harbison, 2003) 

– Dx of 278 suspected stroke patients of whom 217 (78%) 
had confirmed stroke (n=189) or TIA (n=28)  (Nor, 2004) 

• Many missed by FAST are posterior circulation strokes 
– FAST did not detect 38% of posterior cerebral circulation 

strokes. (Nor, 2004) 



Posterior Circulation Stroke 

• ~20% of ischemic 
strokes 

• Brainstem and 
cerebellum 

• "5Ds": dizziness, 
diplopia, 
dysarthria, 
dysphagia, and 
dystaxia.  

Vision field cut 
Extraocular palsies 
Gaze deviation 
Vertical skew 
Upper/lower face droop 
Crossed motor signs 
Crossed sensory modalities 
Dysarthria 
Dysphagia 
Vertigo 
 

Incoordination 
Action tremor 
Dysarthria 
Nausea/Vomiting 
Vertigo 



Stroke. 2016;47:668-673 

Symptoms in Missed Stroke Dx in ED 
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Symptoms associated with missed stroke diagnosis.



Stroke. 2016;47:668-673 

Symptoms in Missed Stroke Dx 
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False Negative Initial MRI 

Tehrani, 2014 



Savitz, 2007 



• First, clinicians should suspect stroke in any patient with 
abrupt onset of neurological symptoms.  

• Second, clinicians should be aware that some patients will 
initially present with various uncommon and atypical stroke 
symptoms.  

• Third, a complete and systematic neurological examination 
should be routinely done in patients presenting with acute 
neurological symptoms because this might shed light on 
the true nature of the problem.  

• Finally, clinicians should be aware that even with the most 
sophisticated neuroimaging tests, stroke might be missed in 
the early hours after the event. 

Edlow, 2007 



Edlow, 2007 

Non Classic Acute Stroke Presentations 



Stroke Mimics and IV rtPA 

Tsivgoulis, Stroke, 2015 



Conclusions 

• Stroke is a clinical diagnosis 
• FAST is a helpful guide but consider any 

SUDDEN loss of function a sign of possible 
stroke 

• Routinely do neuro exams and consult your 
stroke specialist (neurologist, some ED MDs, 
NPs, etc) 

• Err towards treating when not sure if stroke if 
otherwise eligible for thrombolysis 
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